This paper describes the test results and performance of a 5.0-kV, 500-mA, regulated current pulser used to drive an Hitachi model 2M130 2,425-MHz magnetron. The magnetron is used to modulate the plasma in a particle accelerator injector. In this application, precise and stable rf power is crucial to extract a stable and accurate particle beam. A IO-kV high-voltage triode vacuum tube with active feedback is used to control the magnetron current and output rf power. The pulse width may be varied from as little as ten microseconds to continuous duty by varying the width of a supplied gate pulse. The output current level can be programmed between 10 and 500 mA. Current regulation and accuracy are better than 1%.
INTRODUCTION
The Accelerator Production of Tritium (APT) project at Los Alamos is developing a LowEnergy Demonstration Accelerator (LEDA) which uses a magnetron rf source in its injector. The amplitude of the injector output current is dependent on the magnetron rf-power level which depends directly on the magnetron anode current. To generate stable and precise injector current, the injector rf source amplitude must be precisely controlled by its current. Thus the stability and accuracy of the magnetron current directly affects the accuracy of the injector current. This paper describes some of the performance results of the pulsed and cw magnetron current regulator designed for and now being used to support the LEDA project [ 11.
As a general overview, a simplified schematic of the pulser and magnetron is shown below in figure  1 . Because of the high-voltage deck, control and instrumentation signals are applied via fiber optic circuits. The control interface accepts a GATE signal which determines the pulse width, a LEVEL signal used to program the current level, and sends back a monitor signal for triode cathode current. The power driver controls the triode grid voltage and receives a feedback signal from the cathode resistor circuit. The circuit is accurate except for whatever leakage current exists on the grid circuit. For monitoring purposes, the grid Several tests were performed on the pulser both into a resistive load and into the actual magnetron. The pertinent waveforms are shown below in figure 2.
As shown above, the magnetron current is at 400 mA for a detected rf output power from the magnetron of about 1000 W. The risetime of the current pulse is 4 ps and its fall time is about 6 ps. The rf pulse, which is the objective, has a risetime of about 4 ps and a falltime of about 10 ps. These numbers are slower than those predicted by the Figure 3 shows a plot of magnetron current vs. set point levels.
I I I I. CONCLUSION SI
Shortly into the magnetron and magnetron-pulser testing cycle, it was found that at the dlesired magnetron rf power level, the magnetron exhibited excessive spurious sidelobe rf complonents which interfered with proper injector operation [2] . Operating above or below this band, the rf output spectrum was found to be much cleaner. As a result, the magnetron pulser was altered to provide up to 1000-mA drive for the magnetron which pushed it into an operating range with cleaner rf which was then attenuated to the required level. The change to 1000 mA was readily accomplished by changing the cathode resistor in figure 1 to 10 s2 from 20 L2 and properly scaling the input LEVEL signal. This increased current drive has stressed the power supply, and is in the process of having additional capacitance installed so that it can support longer pulse widths more easily.
